Detection and characterization of endogenous protease associated with desquamation of stratum corneum.
In order to identify the endogenous protease associated with stratum corneum (SC) desquamation, we examined properties of proteases in the stratum corneum of normal human skin. SC were obtained by tape stripping, washed in toluene and then dried. The proteolytic activity in SC was measured using peptidyl 4-methyl-coumaryl-7-amides (MCAs). The SC was dispersed uniformly in the reaction mixture with dimethylformamide and Triton X-100 and incubated with the peptidyl MCAs. The protease in the SC hydrolysed both Boc-Phe-Ser-Arg-MCA and Boc-Gln-Ala-Arg-MCA (substrates for trypsin) very effectively. The hydrolytic activity was inhibited by the serine protease inhibitors diisopropyl fluorophosphate (DFP), aprotinin, antipain and leupeptin, but not by chymostatin, a chymotrypsin inhibitor. These results show that one or more trypsin-like serine protease is present in the SC of normal human skin. Casein-acrylamide electrophoresis showed that the molecular weight of this serine protease was about 30 kDa. We have previously shown that cells dissociate from human SC sheets in a detergent mixture (N,N-dimethyldodecylamine oxide and sodium lauryl sulphate). This cell dissociation was inhibited by aprotinin and leupeptin. In addition, the proteolytic activity in the outer SC was higher than that in the inner SC, and the activity in the SC of scaly skin induced by SLS treatment was higher than that of untreated skin. These results strongly suggest that the trypsin-like serine protease described here is involved in SC desquamation.